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Supplementary	  Figures	  

 
Supplementary Figure 1. Upstream and coding Sp5 sequences in Hydra vulgaris Hm-105 strain 
Sp5 genomic sequence is written lowercase, Sp5 transcribed sequence (c16537_g1) upper case. The deduced 
protein sequence is highlighted in green. DNA sequences highlighted in yellow correspond to the regions used to 
design siRNAs, underlined DNA stretches correspond to the primers used for subcloning and riboprobe 
preparation.  
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Supplementary Figure 2. Evolutionarily-conserved structure of Sp5 transcription factors 
(a) Sp5 transcription factors contain a SP box (orange), a buttonhead box (Btd, purple) and a DNA-binding 
domain formed of three zinc finger domains (ZF, green). (b) Alignment of the Sp5 protein sequences from H. 
vulgaris (Hydvu), Danio rerio (Danre, zebrafish), Xenopus tropicalis (Xentr) and human.  
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Supplementary Figure 3. Three Sp families, Sp1-4, Sp5 and Sp6-9, already diversified in the 
last common ancestor of cnidarians and bilaterians  
The PhyML tree built on a MAFFT alignment of 56 full-length protein sequences of the Sp and KLF families tested 
with 100 bootstraps and rooted with two WT1 sequences. Note that a single Sp-related gene, Btdl, was found in 
the sponge Amphimedon, does not group with any of the three eumetazoan Sp super families. Species code: 
Amphimedon queenslandica (Ampqu, demosponge), Apis mellifera (Apime, honeybee), Branchiostoma floridae 
(Brafl, amphioxus), Capitella telata (Capte, annelid worm), Capsaspora owczarzaki (Capow, filasterean), Clytia 
hemisphaerica (Clyhe, jellyfish), Crassostrea gigas (Cragi, oyster), Danio rerio (Danre, zebrafish), Hydra vulgaris 
(Hydvu), Mnemiopsis leidyi (Mnele, ctenophore), Nematostella vectensis (Nemve, sea anemone), Saccoglossus 
kowalevskii (Sacko, acorn worm), Salpingoeca rosetta (Salro, choanoflagellate), Strongylocentrotus purpuratus 
(Strpu, sea urchin), Xenopus tropicalis (Xentr, clawed frog). Note that the two major Sp families identified in 
bilaterians, Sp5 and Sp6-91 can be traced in cnidarians, whereas the unique Sp sequence identified in 
Amphimedon queenslandica cannot be affiliated to any of these, and no typical Sp sequence could be found in 
non-metazoan species. Therefore, the most parsimonious scenario is that a unique Sp gene arose at the base of 
metazoans to duplicate in eumetazoan ancestors. 
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Supplementary Figure 4. HySp5 expression patterns in intact and regenerating animals  
(a) HySp5 expression in intact Hydra (Hv-Basel) starved for 4 days is predominantly apical, although absent or 
strongly reduced at the most distal tip (red arrowheads). (b, c) HySp5 expression in head- (b) and foot- (c) 
regenerating halves fixed 8, 12, 24, 48 and 72 hours after amputation (hpa, mid-gastric bisection). During head 
regeneration, HySp5 expression is sustained, maximal in head-regenerating tips (black arrows), graded towards 
the basal end. Note the presence of a bud spot in some animals (black arrowheads). During foot regeneration, 
HySp5 expression is strong at 8 and 12 hpa in foot-regenerating tips (light grey arrows) but restricted to this area 
as the adjacent region does not express HySp5 (red bars); it is also transient, partially or totally lost at 24 hpa 
(darker grey arrows). In several animals equipped with a basal disc, the staining inside the lower part of the 
gastric cavity is artefactual (white asterisks). Shown are representative images of an experiment performed in 
duplicate. Scale bars: approximately 200 μm. 
 
 
 

 

Supplementary Figure 5. HySp5 and Wnt3 expression in Hydra stem cell populations  
(a) Procedure applied to perform qRNA-seq analysis of each specific stem cell population in Hydra (see details in 
2). We used three transgenic AEP strains that were produced and kindly provided to us by the laboratory of 
Thomas Bosch (Kiel). In each strain one stem cell population constitutively expresses GFP, either epidermal 
epithelial stem cells (eESCs, Ecto-GFP3), gastrodermal epithelial stem cells (gESCs, Endo-GFP4), or interstitial 
stem cells (ISCs, Cnnos1-GFP,5). Note that only GFP-expressing cells from the central body column were sorted 
by flow cytometry and analyzed for transcriptomics. (b) Cell type RNA-seq profiles of HySp5 and Wnt3. The 
graphs depict the number of sequenced reads (x103) for HySp5 and HyWnt3 in the intact body column (no 
sorting), or in each stem cell population at different time points of starvation. Four biological replicates were tested 
for each condition.  
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Supplementary Figure 6. Kinetics of HySp5 phenotype occurrence in intact animals  
Intact Hydra were electroporated three times every other day (RNAi1, RNAi2, RNAi3) either with a scramble 
siRNA (control) or with a mix of HySp5 siRNAs and imaged live at various time-points after RNAi3 (red 
arrowheads). (a) Three successive views of a representative animal developing ectopic axes, first in the budding 
zone where they differentiate heads (white arrows), later in the upper body column where they remain headless 
(red arrow). (b) Kinetics of Sp5 phenotype occurrence after testing Sp5 siRNAs separately or in a mix (pool of 
siRNA 1-3). Note that the single siRNAs induced a multi-headed phenotype, however with a lower efficiency than 
the siRNA mix (3 independent experiments). Source data are provided as a Source Data file. (c) Multiheaded 
phenotype observed in 20 representative Sp5(RNAi) animals. Note the synchronous emergence of an ectopic 
axis in the budding zone of 12/20 Sp5(RNAi) animals already 12 hours after RNAi3, 1.5 day later in the remaining 
8 animals. Ectopic axes/heads were never observed in control(RNAi) animals. (d) Feeding response tested in 
ectopic heads of Sp5(RNAi) animals 4 days after RNAi3. Inset: Artemia; white arrows: Artemia eyes. Shown are 
representative animals of an experiment performed in triplicate. Scale bars: approximately 200 μm. Error bars 
indicate SD.  
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Supplementary Figure 7. Kinetics of HySp5 phenotype occurrence in head regenerating 
animals  
(a) Morphological changes detected in head regenerating Sp5(RNAi) animals after two exposures to Sp5 siRNAs 
as indicated. Animals were imaged live at various time-points after mid-gastric bisection (red arrowheads). Five 
successive views of a representative animal regenerating multiple heads. (b) Multi-headed phenotype in 14 
representative head regenerating Sp5(RNAi) animals. Note that control RNAi animals never regenerated multiple 
heads. (c) Wnt3 expression in head regenerating Sp5(RNAi) animals on day 5 after mid-gastric bisection. Note 
the emergence of multiple Wnt3 expressing clusters in the apex of Sp5(RNAi) animals (red arrows). (d) Detection 
of foot-specific peroxidase in foot regenerating Sp5(RNAi) animals 5 days after mid-gastric bisection. Note that 
foot regenerating Sp5(RNAi) animals never regenerated multiple heads. Red arrows: Regenerated foot; black 
arrows: foot of ectopic axis; white arrowheads: unspecific signal. Shown are representative animals of an 
experiment performed in triplicate. Scale bars: approximately 200 μm.    
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Supplementary Figure 8. Knockdown of β-catenin delays head regeneration 
Intact Hydra were electroporated twice (RNAi1, RNAi2), either with a scramble siRNA or with a mix of β-catenin 
siRNAs. Head regeneration was induced by mid-gastric bisection 24 hours after RNAi2. (a) β-catenin expression 
detected by qPCR. Black arrows: Time points of RNA extraction. Note the significant down-regulation of β-catenin 
on day 3 and 5. Each data point represents an independent replicate. Statistical p-values: *≤ 0.05 (unpaired t 
test). (b) Scramble and β-catenin(RNAi) animals were imaged live at day 1, 2, 4, 6 post-amputation (black 
arrows). Note the delay in head regeneration after the knockdown of β-catenin as illustrated by a reduced number 
of tentacles on day 6 post-amputation (white arrows). Shown are representative animals of an experiment 
performed in triplicate. Scale bar: 200 μm. Error bars indicate SD.   
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Supplementary Figure 9. HySp5 phenotype occurrence requires active Wnt/β -catenin 
signaling 
Intact Hydra were electroporated three times every other day (RNAi1, RNAi2, RNAi3) either with a scramble 
siRNA or a mix of β-catenin/scramble, Sp5/scramble or β-catenin/Sp5 siRNAs. Shown are live animals on day 4 
after RNAi3. Note that β-catenin/scramble RNAi animals developed ectopic bumps (white arrows) while 
Sp5/scramble RNAi animals developed ectopic heads (red arrows). Ectopic heads did no longer occur when Sp5 
was knocked-down together with β-catenin. Shown are representative animals of an experiment performed in 
duplicate. Scale bar: approximately 200 μm.     
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Supplementary Figure 10. HySp5 antagonizes Wnt/β-catenin signaling 
Intact Hydra were electroporated two times (RNAi1, RNAi2) either with a scramble, Sp5 or β-catenin siRNA, 
followed by treatment with Alsterpaullone (ALP). (a) Shown are ten representative animals of an experiment 
performed in duplicate. Animals were fixed on day 3 after the end of the treatment with ALP. Note that the 
knockdown of Sp5 enhanced ectopic tentacle formation, while the knockdown of β-catenin reduced ectopic 
tentacle formation. (b) Shown are representative animals fixed and detected for Wnt3 expression either 
immediately (Day 4) or 2 days after the end of the treatment with ALP (Day 6). Note that the knockdown of Sp5 
increases the expression of Wnt3 throughout the body column. Black arrows: local increase in Wnt3 expression; 
black arrowheads: diffuse increase in Wnt3; grey arrows: Wnt3-negative bumps; blue arrows: Wnt3-positive 
bumps. Scale bars: approximately 200 μm.     
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Supplementary Figure 11. Knockdown of Sp5 in reaggregation studies 
Intact Hydra electroporated twice (RNAi1, RNAi2) with scramble, Sp5 or β-catenin siRNAs were treated with 
Alsterpaullone (ALP) for 18 hours and dissociated immediately after the ALP treatment to be reaggregated. 
Reaggregates (agg1, agg2, agg3, ...) were imaged live 1, 2, 3 or 4 days after reaggregation and then fixed four 
days post-dissociation (day-8) to be detected for Wnt3 expression. Note the increased number of Wnt3 
expressing clusters in Sp5(RNAi) reaggregates. Shown are representative images of an experiment performed in 
duplicate. Scale bars: 200 μm.      



 13 

 
 
Supplementary Figure 12. Kinetics of Wnt3 expression in Sp5(RNAi) animals  
(a) Live transgenic Hydra expressing a HyWnt3:GFP-HyAct:dsRED construct where GFP expression is driven by 
the Wnt3 promoter and dsRED by the ubiquitous HyActin promoter. Vertical bars: TCF binding sites. “++” and “+” 
indicate the maximal and intermediate GFP levels respectively. The same animal is shown in the GFP and dsRED 
channel. (b) Bright field and GFP fluorescence views of two HyWnt3:GFP-HyAct:dsRED animals (Hydra 1 and 2) 
knocked-down for HySp5 and pictured at indicated time-points after RNAi3. Arrows: clustered GFP+ cells at the 
tip of ectopic axes. (c) Ten representative Sp5(RNAi) animals fixed and detected for Wnt3 at different time points 
after RNAi1. Scale bars: 200 μm. (d) Quantification of Wnt3-expressing clusters for animals shown in (c). Round 
circles: average number of ectopic Wnt3-expressing clusters; red horizontal lines: median. Arrow bars indicate 
SD. Source data are provided as a Source Data file. (a-b) Shown are representative animals of an experiment 
performed in duplicate. (c) Shown are animals analyzed in one experiment. 
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Supplementary Figure 13. Mapping of putative Sp5 binding sites in the Wnt3 and Sp5 upstream 
sequences in Hydra and teleost fish  
Map showing the location of the putative Sp5 (pS) and TCF (pT) binding sites along the upstream sequences of 
Hydra Wnt3 (a), zebrafish Wnt3 (b) and Hydra Sp5 (c). Sp5 binding sites were identified using the FIMO tool (see 
material and methods) and the consensus matrixes identified from the analysis of the HySp5 and ZfSp5a ChIP-
seq dataset using MEME ChIP suite (see Methods). TCF binding sites (TCF-BS) were identified using the TCF1-
LEF1 and TCF4 consensus matrixes available from the MultiTF tool implemented in Ecr browser. The 
evolutionary conservation of the putative Sp5 binding sites (Sp5-BS) was determined by comparing their 
sequence across three Hydra or four teleost fish species using the Vista alignment tool. Green bars: Sp5-BS 
conserved in all analyzed species, brown bars: Sp5-BS conserved in only two species, magenta bars: TCF-BS 
conserved in all analyzed species, blue bars : TCF-BS conserved in only two species ; Blue boxes: PP (primer 
pairs) regions tested in ChIP-qPCR experiments. A multispecies alignment of the sequences corresponding to 
each predicted TCF-BS (upper row) or Sp5-BS (lower row) is shown below the Vista plot (pink peaks) with the 
corresponding consensus matrix. The predicted BS sequences are written bold on a gray background. Stars mark 
nucleotides identical in all species, semi-columns the nucleotides conserved in 2/3 or 3/4 species. When the 
putative BS is located in the negative strand the reverse complement version of the corresponding matrix is 
shown. In the case of the HySp5 promoter only the putative Sp5-BS located within the regions enriched in the 
ChIP-qPCR analysis (PP1, PP2, PP3) are shown. In (a) the Wnt3 promoter sequences tested in deletion reporter 
constructs are schematized.  
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Supplementary Figure 14. HySp5 expression in Alsterpaullone-treated animals 
(a) HySp5 expression in intact animals exposed for two days to Alsterpaullone (ALP) and fixed either immediately 
(Day 2), or transferred to HM and fixed two and five days later (Day 4, Day 7). Red arrow: last feeding, blue 
arrows: fixation days. Note that in all animals HySp5 expression is high in the head region but low at the very 
apical tip (red arrowheads). In animals 1-4 (Day 2 untreated animals) HySp5 expression is high in the body 
column with two adjacent regions where HySp5 expression is low (red bars); in animals 5-10, HySp5 expression 
is low in the body column and several show a higher level of HySp5 expression in the budding zone (black 
arrowheads). Upon ALP treatment, HySp5 is increased in the body column of all animals, and ectopic tentacles 
form dots of enhanced HySp5 expression at Day 4, and become visible at Day 7. Shown are representative 
animals of an experiment performed in triplicate. (b) Treatment of intact Hydra with ALP for 2 days followed by 
detection of Wnt3, Bra1 and Sp5 expression by qPCR in head as well as upper and lower body column tissue. 
Blue arrows: Days of RNA extraction. Note the up-regulation of Wnt3, Bra1 and Sp5 in body column tissue on Day 
2 and Day 4, the up-regulation of Wnt3 and Bra1 in head tissue on Day 2 and down-regulation on Day 4 as well 
as the down-regulation of Sp5 in head tissue at both time points. Each point represents an independent replicate. 
(c) Treatment of Hydra with ALP for 2 days and detection of Wnt3 on Day 2 and Day 4 (blue arrows). Note the 
reduction of Wnt3 expression on Day 4 compared to Day 2 in head and body column tissue. Shown are 
representative animals of an experiment performed in triplicate. (d) Intact Hydra were treated with ALP for 2 days 
and imaged on Day 1-4 (blue arrows) after the end of the ALP treatment (left panel). Shown are representative 
animals of an experiment performed in triplicate. Quantification of ectopic tentacles in the upper and lower body 
column two days after the end of the ALP treatment (Day 4) (right panel). Note that ectopic tentacles first occurred 
in the lower half, which is consistent with a higher expression of Wnt3 in lower than upper body column tissue 
(see panel b). Each data point represents one animal. Statistical p-values: **≤ 0.01 (unpaired t test). Scale bars: 
approximately 200 µm. Arrow bars indicate SD. 
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Supplementary Figure 15. Interactions between Sp5 and β-Catenin or TCF1 
(a) ChIP-seq profile showing the genomic occupancies of the mouse Sp5 and β-catenin over the genomic region 
encompassing the Sp5 locus in mouse ES cells. The profiles were obtained by re-mapping publicly available 
datasets6,7. Note the overlap in the occupancies of Sp5 and β-catenin in the vicinity of the Sp5 transcriptional start 
site. (b-c) Nuclear extracts were prepared from HEK293T cells transiently expressing HySp5_HA protein or not, in 
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the presence of a constitutively active form of human β-Catenin (huΔβ-Cat) (b) or human TCF1 (c). (b) HySp5 
and β-Catenin interaction after anti-HA immunoprecipitation, Western blotting and immunodetection with the anti-
β-Catenin antibody (upper, at two distinct exposure times), or the anti-HA antibody (lower). Note that HySp5 
interacts with exogenous (black arrows) and endogenous (white arrow) β-Catenin. T: Top; B= Bottom. (c) HySp5 
and TCF1 interaction detected after anti-HA immunoprecipitation, Western blotting and immunodetection with the 
anti-TCF1 antibody. Note that HySp5 interacts with exogenous and endogenous TCF1. All Co-IP experiments 
were performed twice with extracts prepared independently. 
 
 
 

 
Supplementary Figure 16. Genome-wide mapping of putative Sp5 binding sites in human 
HEK293T cells and mouse ESCs 
(a) ChIP-seq analysis showing the binding profiles of HySp5 expressed in HEK293T cells (left panels) within the 
genomic regions of known Wnt target genes, compared to the previously reported genomic occupancies of the 
mouse Sp5 in the corresponding mouse ortholog loci7 (right panels). The control recombinant protein HySp5-
ΔDBD does not show any significant enrichment over the same genomic regions. (b) ChIP-seq analysis showing 
the genomic occupancies of the HySp5 and ZfSp5a proteins (blue) in the genome of HEK293T cells expressing 
these proteins. No enrichment is scored when HEK293T cells express Sp5 proteins lacking the DBD (red). (c) 
Table summarizing the 10 most enriched GO terms associated with the genes assigned to the Sp5-enriched 
regions in HEK293T cells expressing HySp5 and ZfSp5a. GO term search was performed using the Gorilla 
software to compare the genes assigned to Sp5 bound regions in both HySp5 and ZfSp5a ChIP-seq experiments 
versus the full list of human genes.  
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Supplementary Figure 17. Direct transcriptional targets of HySp5 and ZfSp5a. 
(a) Venn diagram showing the genes repressed (Top) or activated (Bottom) upon HySp5 or ZfSp5a 
overexpression in HEK293T cells and associated with HySp5 or ZfSp5a bound elements. (b) Summary of the 5 
most significantly enriched GO term categories (based on their FDR value) for the different subset of genes 
represented in the Venn diagram in (a). No significatly enriched GO term categories were identifed for the HySp5 
specific and HySp5-ZfSp5a common upregulated targets. When more than 10 significantly enriched GO term 
categories were identified (FDR<0,05) the REVIGO tool was used to group related GO term classes using 0.7 as 
treshold for allowed similarity. 
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Supplementary Figure 18. Overexpressing HySp5 in zebrafish embryos induces Wnt-like 
phenotypes  
To test whether HySp5 is a mediator of the Wnt pathway, we injected HySp5 mRNAs, either full-length (HySp5-
FL) or lacking the SP box (HySp5-ΔSP) into zebrafish embryos and looked at larval morphology on day-2 post-
fertilization (dpf). (upper panel) Wnt-like phenotypes detected in 2 days old zebrafish larvae overexpressing 
HySp5 (HySp5-420). These phenotypes were scored in three classes: no eyes (C1); no eyes + curly axis (C2); no 
eyes, underdeveloped axis and curly tail (C3). The HySp5 constructs lacking the DNA-binding domain do not 
affect embryonic development, whereas co-injecting ZfWnt8 with HySp5-420 increases the phenotypic 
penetrance. The number of independent experiments (n) is indicated for each construct and the graphs show one 
representative experiment. (lower panel) Table showing the scoring of the embryonic phenotypes identified in 
zebrafish overexpressing HySp5 or ZfWnt8. One representative experiment is shown. All embryos were produced 
from wild-type parental strains and analyzed at 48 hpf. N = number of injected embryos; †%(n) = percentage 
(number) of dead embryos; Sn = number of surviving embryos. Given the similarities with the morphological 
defects obtained when the zebrafish β-catenin or Wnt8 are overexpressed during development8,9, we deduced 
that HySp5 can mediate at least some effects of Wnt/β-catenin signaling during zebrafish gastrulation, a 
mediation that requires its DNA-binding activity. 
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Supplementary	  Tables	  
 
Supplementary	  Table	  1.	  Cloning,	  siRNAs,	  qPCR	  and	  ChIP-‐qPCR	  primer	  sequences	  
(a) List of cloning primers 

 Primer name Sequence 
HySp5:Luc HySp5 promoter Forward  CTAGTTCTAATTTAGCTCTATTACGTTCGC 

 HySp5 promoter Reverse GAAACCGCCATCTTATCTTAAATAGCTTCGG 
ZfSp5a-ΔDBD ZfSp5a-ΔDBD Forward CAGAACAAGAAGAGCAAAAGTCACG 

 ZfSp5a-ΔDBD Reverse CTGTTTCTTCTTTCCGGGCTCA 
HyWnt3-ΔRep:Luc HyWnt3-ΔRep:Luc Forward CTCGAGATCTGCGATCTAAG 

 HyWnt3-ΔRep:Luc Reverse GCGGTTAGTTAAATCAAACC 
pGEM-T-Easy-HySp5 HySp5 Forward (Sp5-For1) AATTACTCACAAAAACTTT 

 HySp5 Reverse (Sp5-Rev1) TAAGGTGACTAGTTTTACC 
pGEM-T-Easy-HyWnt3 HyWnt3 Forward ATGGGCACGACGCGTTATAA 

 HyWnt3 Reverse CTATTTACAGGTGTATTCAG 
pGEM-T-Easy-HyBra1 HyBra1 Forward TGGAAGGCGAATGTTTCCTG 

 HyBra1 Reverse TTCGGTGATACGGTGATGGA 
 

 
(b) List of siRNAs 

HySp5 siRNA-1 UUA ACG AGC ACC ACA UAA A 
HySp5 siRNA-2 CUA CAA CAU CCC ACA UAU A 
HySp5 siRNA-3 GCA GCA CGU AUG UCA UAU U 
β-catenin siRNA-1 UCA ACC UAA CAG ACA ACA A 
β-catenin siRNA-2 UGA GGA GCU AUA CUU AUG A 
β-catenin siRNA-3 ACG ACU CUC UGU UGA AUU A 
scramble siRNA AGGUAGUGUAAUCGCCUUG 

 
(c) List of qPCR primers 

HySp5 Forward  CCAGGGTGCGGAAAGGTT 
HySp5 Reverse  CCAGCATGCCATCTTAAATGAG 
Wnt3 Forward GAGTTGACGGTTGCGAACTT 
Wnt3 Reverse ACATGAAACCTTGCAACACCA 
β-catenin Forward  TACGCAATGTTGTTGGTGCT 
β-catenin Reverse  GCTTCAATTCGATGGCCTAA 
Bra1 Forward ATAGATTGGTATCCGTGCGG 
Bra1 Reverse GGAAACTGAGGCGGATACCA 
TBP Forward AAGCGATTTGCAGCAGTTAT 
TBP Reverse GCTCTTCACTTTTTGCTCCA 

 
(d) List of ChIP-qPCR primers  

HySp5 promoter (Hm-105) 
	  PP1-F TAAGCTGTCTCCATTTCAACCA 

PP1-R AATATTTGTTAAGTGTTTTTCGTTGG 
PP2-F TATCTTTTCCGCCTTACGTATTC 
PP2-R ACTGAGAAATGGCGCGTTG 
PP3-F CAGAGAAAATATGATCGCAACG 
PP3-R GAAACCGCCATCTTATCTTAAA 

	   	  ZfWnt3 promoter 
	  PP1-F TCTGAAGAGAAAGGGGCAAA 

PP1-R ACCCTCTCCTCACACACGTC 
PP2-F GCAAGCAACATGGGACAATA 
PP2-R ATGTAGGTTCCGGCCAATTT 
PP3-F ACAGCTGGGTTTCCTTGATG 
PP3-R AGGCTGGGAGGGAATAAGAA 
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Supplementary	  Table	  2.	  DNA	  constructs	  used	  in	  this	  study	  

Name Abbreviation Reference Source 
pGL3-HySp5-2992 HySp5:Luc / This study 
pGL3-HyWnt3-2149 HyWnt3:Luc / This study 
pGL3-HyWnt3-1763 HyWnt3-ΔRep:Luc / This study 
pGL3-HyWnt3-1858 HyWnt3-ΔRep-D1:Luc / This study 
pGL3-HyWnt3-1864 HyWnt3-ΔRep-D2:Luc / This study 
pGL3-HyWnt3-1959 HyWnt3-ΔRep-D3:Luc / This study 
pGL3-HyWnt3-1953 HyWnt3-ΔRep-D4:Luc / This study 
pEGFP-ZfWnt3-3997 ZfWnt3-promoter Ref.10 Cathleen Teh (gift) 
pGL3-ZfWnt3-3997 ZfWnt3:Luc / This study 
pGL3 no-prom:Luc Ref.11 Zbynek Kozmik (gift) 
pCS2+  www.addgene.org/vector-database/2295/ 
pCS2+-HySp5-FL HySp5-420 / This study 
pCS2+-HySp5-ΔDBD HySp5-337 / This study 
pCS2+-HySp5-ΔSP HySp5-310 / This study 
pCS2+-HySp5-ΔSP-ΔDBD  HySp5-227 / This study 
pCS2+-ZfSp5a-FL ZfSp5a-337 / This study 
pCS2+-ZfSp5a-ΔDBD ZfSp5a-289 / This study 
pCS2+-ZfSp5l1-FL ZfSp5l1 / This study 
ZE14 pCS2P+ wnt8 ORF1 ZfWnt8 Ref.9 Addgene # 17048 
pcDNA-Wnt3 huWnt3 Ref.12 Addgene # 35909 
pcDNA6-huLRP6-v5 huLRP6 Ref.13 Bart Willimans (gift) 
pFLAG-CMV-hu-β-CateninΔ45 huΔβ-cat Ref.14 Ariel Ruiz i Altaba (gift) 
pCAG-FLAG-TCF-1 TCF1 Ref.15 Junichiro Yasunaga (gift) 
pGEM-T-Easy-HyWnt3-1092 / / This study 
pGEM-T-Easy-HyBra1-635 / / This study 
pGEM-T-Easy-HySp5-557 / / This study 

pGL4.74[hRluc/TK]  

www.promega.com/-
/media/files/resources/protocols/product-information-
sheets/a/pgl474-vector.pdf?la=en 
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